Viral upper respiratory disease is considered to be the single most important infectious feline respiratory disease because of the contagious nature of the agents and because of the chronic carrier state. FCV and FHV-1 are the 2 viral agents most commonly associated with feline upper respiratory infections (URI). It has been estimated that FHV-1 and FCV cause 80-90% of all cases of infectious feline URI. 1, 2 Chlamydia psittaci is the other member of the triad of infectious agent most commonly incriminated as a cause of URI. Clinical signs are similar for caliciviral and herpesviral infections and include sneezing, mucopurulent oculonasal discharge, coughing, open-mouth breathing, ptyalism, conjunctivitis, rhinitis, sinusitis, gingivitis, and stomatitis. 1,2 FCV has also been isolated from cats with nonrespiratory signs, including footpad and interdigital ulcers, arthritis, myalgia, and enteritis.
Clinical manifestations of viral upper respiratory disease are seen primarily in cats < 6 months of age. Although morbidity is high for both FHV-1 and FCV infections, mortality is seen commonly only in kittens < 10 weeks of age. Highly virulent pneumotropic FCV isolates have been associated with a high mortality rate such as that observed in this case. 2 Both calicivirus and herpesvirus infections may progress to a chronic carrier state, and carrier animals are an important source of infection for kittens. 2 In 1 study, FCV was isolated from 18.5% of the asymptomatic adult cats tested. 3 During the 7 months following the removal of the nonclinical adult carriers from the premises, the colony has experienced no morbidity or mortality associated with upper or lower respiratory disease, suggesting that these cats may have been a significant source of infection.
A killed vaccine containing FCV had been administered to all of the queens and to all of the kittens ≥ 8 weeks of age in this colony. Although vaccination induces prompt sero-conversion, it does not prevent infection and the manifestation of mild clinical signs . 2, 4 A recent study also demonstrated that vaccine strains derived from FCV-F9, the original calicivirus vaccine strain, may not be as broadly crossprotective as the parent strain. 4 It was also found that vaccination does not prevent the chronic carrier state and may contribute to both acute and chronic infection and clinical disease. 4 In 1 study, 43% (417) of all of the cats in the test group (963) were fully vaccinated. 3 Bordetella bronchiseptica was isolated only from the kitten with gross evidence of lower respiratory infection. This bacterium is most commonly associated with canine and porcine respiratory disease and not usually thought of as a feline pathogen. A recent report described B. bronchiseptica infections in 11 cats from 10 different households or catteries. 5 The infection was fatal in 7 of the 11 affected cats, suggesting that B. bronchiseptica may be a significant respiratory pathogen in cats.
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Porcine reproductive and respiratory syndrome virus (PRRSV), a member of the viral family Arteriviridae, causes a multifaceted disease involving late-term abortion, birth of weak pigs, and respiratory disease in swine of all ages. Lesions are most pronounced in neonates and nursery pigs. Interstitial pneumonia, nonsuppurative myocarditis, vasculitis, and encephalitis have been described for a number of PRRSV strains. 2, 3, 7, 8, 18 Nonsuppurative perivasculitis has been observed in the placenta and endometrium. 6 Necrosis, edema, and hemorrhage in umbilical vessels of fetuses from sows challenged with PRRSV in a research setting has been documented. 13 Vascular lesions associated with PRRSV infection are analogous to those observed in horses infected with equine arteritis virus (EAV), also a member of the Arterviridae. 16 Renal lesions of EAV infection correspond with those of PRRSV infection. Inflammatory infiltrates are seen at the junction of the renal cortex and medulla, with vascular changes associated with muscular tunics of small arterioles. Involved arterioles have lesions consisting of fibrinoid necrosis and leukocytic infiltrates at the junction of the tunica media and adventitia. 5, 9, 11, 12, 16, 17 Ce11s morphologically consistent with macrophages containing PRRSV antigen in the renal me-lymphocytic adherence. dulla, pelvis, and cortex have been reported. 8 The magnitude of renal vascular and medullary changes described herein have not been previously documented for this PRRSV isolate.
A group of 3-week-old specific-pathogen-free pigs routinely monitored and negative for pseudorabies and PRRSV were delivered from a commercial swine herd. Acclimation procedures have been previously described. 3 Ten control and 10 challenged pigs were randomly assigned to their respective groups. Challenged animals were intranasally inoculated at 6-7 weeks of age with 3.0 ml/nare of a tissue culture prep-aration containing 4.4 log 10 TCID 50 virus/ml of PRRSV isolate 94-2367 (initially isolated and provided by Pam Steen, South Dakota State University). Control animals were intranasally exposed to an equal volume of tissue culture medium. Pigs were evaluated by clinical, serologic, and bacteriologic parameters and at necropsy (14 and 42 days postchallenge [DPC]) as previously described. 3 Five pigs randomly selected prior to challenge were necropsied at both 14 and 42 DPC.
Renal vascular changes were present in 3/5 challenged pigs at 14 DPC. All 5 pigs exhibited a moderate to marked lym-phohistiocytic interstitial nephritis with interstitial edema. crosis at the junction of the media and adventitia may rep-Lesions were most severe in the renal medulla. Focal, mild nonsuppurati ve periglomerular and peritubular infiltrates resent a dissecting lesion inating from the intima. 11 proximal or distal to an area origwere present in renal cortices. Similar renal vascular and Some authors have suggested that EAV may have an afinterstitial changes were present in 5/5 challenged control finity for the myocytes within the tunica media. 12 Positive pigs at 42 DPC. Interstitial pneumonia, myocarditis, and sporadic nonsuppurative encephalitis typical of PRRSV in-IHC staining in vascular walls appeared in cells morphologically typical of macrophages or myocytes. Dual staining profection were observed at 14 DPC. By 42 DPC, pulmonary cedures for identifying cells are needed to confirm the type of cell infected in this case. The IHC staining patterns in this experiment suggest that endothelial damage may occur at lesions were mild and suggestive of a recovering interstitial lesion. Three of 5 pigs displayed a moderate to marked myocarditis with prominent focal vasculitis in medium-sized sub-any time during infection. Antigen staining was not evident endocardial vessels. All 5 pigs were viremic and had high within endothelial cells by IHC staining in planes of sections virus titers in tissue (data not included) at 14 DPC. None of evaluated. Although IHC staining of PRRSV-infected enthe 5 pigs necropsied 42 DPC were viremic. Tissue virus dothelial cells was not observed in this experiment, previisolation was negative for PRRSV at 42 DPC. No renal le-ously it has been observed in endothelial cells within the sions or other lesions associated with PRRSV infection were observed in control pigs.
Vascular lesions consisted of marked swelling of arterial venular endothelial cells. Disruption of endothelial cell myocardium other organs . 8 Virus but at a may be present in endothelial cells of level lower than can be detected with IHC. 8 This conclusion is likely, of cytoplasm in endothelial cell and considering the scant amount s when evaluating early stages integrity and diffusion of fluid into subendothelial layers had of infection. In this experiment, at necropsy the stage of occurred in some vessels by 14 DPC (Fig. 1) . Cellular infil-infection was probably beyond the point at which viral intrates consisted predominantly of lymphocytes and macro-fection of endothelial cells would be occurring. The role of cytokines or immune-mediated disease in lesion formation has not been well documented in PRRSV or phages, which dissected through layers of tunica adventi Large vessels of the renal pelvis exhibited disruption of endothelial integrity and dense infiltrates of mononuclear cells EAV infection. Immune-mediated involvement is certainly into adventitial and medial layers, with focal areas of hy-to be considered in both diseases, considering the similarities alinization within the tunica media (Fig. 2) . Tunica media of vascular lesions. Lesions at both 14 and 42 DPC in PRRSV and adventitia of medium-to-small arteries within the renal infection have morphological features consistent with impelvis and medulla displayed segmental to focal fibrinoid mune complex-mediated conditions, including polyarteritis necrosis in medial layers, infiltation with inflammatory cells, nodosa (PAN) and Kawasaki's disease. Various disease conand disruption of endothelial layers (Fig. 3) .
ditions in human medicine have been associated with viruses a An immunohistochemical previously described imm (IHC) staining unogold-silver technique using staining (IGSS) and other antigens localized in vascular lesions together with immunoglobulin, complement, and circulating immune technique was applied to renal sections. 14 lesion formation due to PRRSV infection.
It has been proposed that vascular lesion development due
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A 2-year-old ovariohysterectomized Dalmatian was presented with acute onset of lethargy, clear vomiting, and pale From the Veterinary Diagnostic Center, University of Nebraska, Lincoln, NE 68583-0907 (Cooper, Carlson, Schneider) , and the Forney Animal Center, Lincoln, NE (Jacobson).
Received for publication December 11, 1995. mucous membranes. Physical exam revealed 5% dehydration, icterus, and a slight elevation in rectal temperature. Complete blood count, serum chemistry analysis, and urinalysis were conducted. Total white cell counts were moderately elevated at 22.4 x 10 9 cells/liter. Serum samples were icteric on subjective visual evaluation. Alkaline phosphatase (ALP) was markedly elevated at 919 IU (upper normal limits [UNL] = 300 IU from in-house clinical laboratory). Alanine aminotransferase (ALT) was also markedly elevated at 1,639 IU (UNL = 67 IU). Total bilirubin (TBIL) was also elevated at 12.18 mg/ dl (UNL = 0.5 mg/dl). Elevated ALT was considered suggestive of acute hepatic injury and/or hepatocellular necrosis. Increased levels of ALP and TBIL, in conjunction with clinical icterus, were considered to be related to cholestasis.
Despite initiation of supportive therapy, including intravenous fluids, antibiotics, and vitamin K, the dog continued to deteriorate. Euthanasia was elected, and a gross necropsy was performed. Icterus was diffuse and marked. Prominent hepatomegaly with associated rounding and blunting of liver margins was seen. Hepatic parenchyma was deep yellowgreen, and there was an accentuated lobular pattern.
Formalin-fixed liver samples were submitted to the Vet-
